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Introduction
In recent years, there has been growing recognition that perfectionism is a multidimensional construct (Hewitt and Flett 2002) , with different components being differentially related to some adaptive and maladaptive qualities (Enns and Cox 2002) . In this context, two instruments that bear the same name Á the Multidimensional Perfectionism scale (MPS) Á have been independently developed from different conceptual approaches: Hewitt and Flett MPS (1991) and Frost et al. MPS (1990) . These two scales are related, though most relationships are moderate in size, suggesting that the underlying perfectionism dimensions and constructs are fairly distinct (Enns and Cox 2002) .
The Hewitt and Flett MPS (1991) distinguishes three essential components of perfectionism: self-oriented perfectionism (SOP), an intrapersonal component, which entails perfectionist behaviours deriving from and directed to the self; socially prescribed perfectionism (SPP), an interpersonal dimension that involves the perception that significant others have excessively high standards and expectations of perfection for oneself; other-oriented perfectionism (OOP), an interpersonal component which involves perfectionist standards and demands deriving also from the self, but which are imposed on others. On the other hand, the Frost et al. (1990) scale measures the extent to which the person (a) is concerned over making mistakes (CM), (b) sets high personal standards (PS), (c) feels criticized by his or her parents (PC), (d) feels that his or her parents have high expectations for him or herself (PE), and (e) doubts his or her ability to perform actions (DA).
The importance of perfectionism is related to the fact that it has been linked with various somatic symptoms including chronic fatigue and headaches and a broad range of psychopathological conditions such as anxiety/depression (Shafran and Mansell 2001) and disordered eating (Macedo et al. 2006 ).
The aetiology of psychiatric symptoms/syndromes and psychological distress is multifactorial, involving the interplay of many factors, both biological (e.g., genetic) and environmental (e.g., childhood maltreatment, adverse events, psychosocial stress). The pathway between the genetic/developmental risk factors and the behavioural phenotypes is a long and complex one, and the nature of the underlying mechanisms still remains to be clarified. In order to disentangle the effects of the risk factors, namely the effects of the genetic factors influencing different psychopathological conditions, and partly overcome this complexity, it has been proposed that alternative phenotypic measures (endophenotypes or intermediary phenotypes), including personality traits such as perfectionism, may be used in the biological investigation of psychiatric disorders (e.g., molecular genetic studies). The issue here is that personality traits, which are partly under genetic control, may be closer to the genetic effects than psychiatric syndromes. As Thomas Insel and Francis Collins insightfully have recently stated ''we may discover that some of the genes for vulnerability to anorexia nervosa are shared by OCD and depression, with the genotype linked not to a specific disorder but to a perfectionistic, risk-aversive personality style that confers vulnerability to many syndromes'' (Insel and Collins 2003) .
In spite of the rapid growth of the literature in this area, the relationship of perfectionism with sleep disturbances or insomnia has received little attention (Lundh et al. 1994; Vincent and Walker 2000) . In the work done by Lundh et al. (1994) , perfectionism was assessed by means of a shortened version of the Frost-MPS (Frost et al. 1990) . In a study with a normal sample, perfectionism correlated with a composite score on degree of sleeping problems (Lundh et al. 1994) . In their clinical sample from a sleep disorders clinic, patients with persistent insomnia had significantly higher scores than normals on perfectionism, especially on the subscales CM and PS. Within the insomnia group, patients with a concomitant diagnosis of major depression differed from the non-depressed insomniacs by having higher scores on the subscale DA. On the basis of these studies, Lundh et al. (1994) hypothesized that perfectionism (high PS and high CM) may serve as a predisposing factor for the development of persistent insomnia. In addition to Frost's scale, Vincent and Walker (2000) used the Hewitt and Flett-MPS (1991) in a sample of 32 adults who responded to an advertisement placed in a community newspaper offering treatment for chronic insomnia and 26 healthy controls. Significant associations were not found between SOP, SPP and OOP and insomnia, although subjects with insomnia tended to report more SPP than healthy controls. Using a univariate approach, results indicated that those with chronic insomnia were more likely to endorse features of ''maladaptive'' perfectionism relative to healthy controls. With respect to Frost's scale (1990) , results showed that those with chronic insomnia were more likely to report DA, frequent PC, and CM. However, only perception of heightened PC was associated with the reporting of delayed sleep-onset latency. No other aspect of perfectionism was associated with sleep-onset latency, total sleep time, or sleep quality.
Considering previous empirical studies and the clinical experience of the first author that patients with insomnia present higher rates of self-reported ruminations, intrusive thoughts, worry and a tendency to be perfectionist, the hypothesis of the present study was that perfectionism and particularly the socially prescribed perfectionism dimension would be associated with sleep disturbance.
As the number of studies about this topic is scarce, the present study can contribute to the knowledge in this field of research. Moreover, this study can have clinical and treatment implications as a perfectionism personality is probably a risk and maintenance factor for insomnia.
The aim of the present research was to further investigate the association between Hewitt and Flett's perfectionism dimensions and self-reported sleep disturbances in a large sample of undergraduate Portuguese university students of both genders.
Method
Data for this report were drawn from a research project on Perfectionism and Obsessive-Compulsive Spectrum Disorders. This research was reviewed and approved by the Medical Ethics Review Committee of the University Hospital of Coimbra (Macedo et al. 2002) .
Participants
The sample comprised 1163 full-time undergraduate university students (764 females and 399 males) with a mean age of 19.46 years (standard deviation 01.6; range 017Á25 years). With regard to marital status the great majority was single (99%).
Procedure
The voluntary nature and general format of the research were explained to the Faculty Professors of Medicine, Dentistry, and Humanities, of the Coimbra University, and all agreed to participate in the study. Then, with their approval, participants were given time at the beginning/ending of a class session to fill in the survey questionnaires (students spent approximately 25 min filling in the questionnaire). It was emphasized that their cooperation was voluntary, and confidentiality was ensured. All students present in class returned the questionnaires. Thus, refusal to participate in the study was typically indicated by non-return of the questionnaires given to them after introducing the research. Data were collected throughout the academic year of 2000 when exam evaluations were not taking place.
Measures
Perfectionism. Hewitt and Flett-MPS (1991) was used to measure self-oriented perfectionism, socially prescribed perfectionism and other-oriented perfectionism. The scale has 45 items, and the subject is asked to rate each item on a seven-point scale ranging from strongly disagree (score 1), to strongly agree (score 7). In its Portuguese version (Soares et al. 2003 ) the MPS total score, derived from the sum of scores for the individual, showed a high internal consistency (Cronbach's a 00.88), and the testÁretest reliability over 4 weeks (n 0293) was 0.84 (Pearson's r, PB0.001). Theoretically the scores may range from 45 to 315. A higher score is considered as an indicator of higher levels of perfectionism. Internal consistency (Cronbach's a) for the subscales were: SO (18 items) 00.89; SP (15 items) 00.84 and OO (8 items) 00.66.
Sleep disturbances. Two items, presented as statements, were used to assess sleep disturbances: (1) I have difficulty in falling asleep (difficulties initiating sleep); and (2) I wake up many times during the night (difficulties maintaining sleep). Each item is scored on a five-point scale ranging from 0 (never) to 5 (always). In addition to scores obtained for difficulties initiating sleep and difficulties maintaining sleep (possible range 0Á5), an overall index of sleep disturbance score (SDI) was calculated from the sum of the scores of the individual items (possible range 0Á10; Cronbach's a 00.64). Higher scores indicate greater subjective sleep disturbance. The testÁretest reliabilities (Pearson's r) over 4 weeks: was 0.64 (P B0.001) for the difficulties initiating sleep; 0.59 (P B0.001) for difficulties maintaining sleep score; and 0.72 (P B0.001) for the sleep disturbance index score.
To further explore associations between perfectionism and sleep disturbance, subjects were divided into groups. The insomnia group (n 0243) included subjects who reported that ''often, very often or always had difficulties initiating sleep and/or maintaining sleep''. The good sleepers group (n 0483) was formed by subjects who reported that ''never or rarely had difficulties initiating and maintaining sleep''. Moreover, three other groups were created. The initial insomnia group (n 0172) included subjects who reported having ''often, very often or always difficulties initiating sleep'' and did not report ''difficulties maintaining sleep''. The maintenance insomnia group (n 022) comprised subjects who stated that ''often, very often or always had difficulties maintaining sleep'' but who did not have ''difficulties initiating sleep''. The initial and maintenance group (n 049) was formed by subjects who reported that ''often, very often or always'' had ''difficulties initiating sleep'' and also ''maintaining sleep''.
Results

Perfectionism dimensions results
Perfectionism total score mean for the total sample was M0185.60, SD 027.18 (M, Mean; SD, standard deviation). The total score mean of perfectionism for females was M 0184.65 (SD 026.83) and males M0187.38 (SD 027.78). With respect to SOP, the mean score was M080.60 (SD 015.76) for the total sample, M 086.00 (SD 016.26) for females and M 083.60 (SD 016.90) for males. SPP mean total score was M045.17 (SD 011.91). Results for SPP were significantly higher in males than in females (M 046.4, SD 011.8 vs. M 044.5, SD 011.9; t 02.53; df 01113; P 00.01). OOP mean score was M044.69 (SD 07.02) for the total sample, M039.14 (SD 06.48) for females and M 045.05 (SD 07.24) for males.
Sleep disturbance results
Difficulty initiating sleep (DIS) described as ''often, very often and/or always'' was reported by 19.0% of the total sample, 20.1% of the female sample and 16.8% of the male sample. Difficulty maintaining sleep (DMS) reported as ''often, very often and/or always'' was mentioned by 6.1% of the total sample, 6.1% of the female sample and 6.3% of the male sample (see Table I ).
Association between perfectionism and sleep disturbance scores
Pearson's product moment correlations (Pearson's r) between perfectionism and sleep disturbances scores are shown in Table II . Significant positive correlations, albeit modest in size (Cohen 1992) , were observed between total perfectionism and DIS, DMS and SDI, not only in the total sample but also in the female sample. SPP was the only Perfectionism and sleep disturbance 227 perfectionism dimension which was significantly associated with DIS, DMS and SDI within the three samples (total, female and male). However, a positive small correlation between SOP and sleep measures was observed in females. Associations between OOP and sleep disturbance were not found for the three samples considered.
Following the Lundh et al. (1994) approach, individual items of the SOP, SPP and OOP subscales were correlated with the SDI score. In females, of all significant correlations found, 2/18 items were part of the SOP and were related with setting high personal standards and with concerns about mistakes (r values were 0.14 and 0.13, respectively; P values B0.05), and 8/15 items were from SPP (r values ranged from 0.13 to 0.20, P valuesB0.01). In the male sample, three items of the SPP were correlated with sleep disturbance. SPP items included perceptions that others or family have excessively high expectations about oneself (r values ranged from 0.21 to 0.26, P B0.01).
To study associations between perfectionism and sleep disturbance, subjects were also divided into quartile groups according to their perfectionism scores (from the lowest, quartile 1, to the highest, quartile 4) and the SDI mean was calculated for each perfectionism quartile. Data were divided into four perfectionism subgroups to study if the sleep disturbance means scores increased with the level of perfectionism or if the mean scores of sleep disturbance were different only between high and low perfectionism sub-groups.
One-way analysis of variance was applied to compare group differences (see Table III ). No significant group differences were observed for SOP and OOP.
In both females and males higher levels of perfectionism total score and of SPP were associated with higher scores of sleep disturbance. Tamhane's multiple comparisons test showed that females in the highest perfectionism quartile (quartile 4) had significantly higher means of sleep disturbances than those in the lowest quartile (quartile 1). With respect to SPP, women in the higher quartiles (quartiles 2, 3 and 4) had significantly higher means of sleep disturbance than those in the lowest group (quartile 1). Using as cut-off point the median for SPP and the median of the sleep disturbance index, women with more SPP were 1.8 times more likely to report sleep disturbances than women with less SPP (OR 0 1.8; 95%; CI: 1.372Á2.479). Tamhane's multiple comparisons test also showed that males with more SPP (quartiles 3 and 4) had significantly higher means scores of sleep disturbances than those in the lowest quartile (quartile 1). Males with the highest SPP scores (quartile 4) were 2.6 times more likely to report sleep disturbances than the group with the lowest SPP scores (quartile 1) (OR 02.6, 95%; CI: 1.501Á4.642).
Good sleepers group versus insomnia groups
The good sleepers group included 41.5% (n 0483) of subjects from the total sample, 40% (n 0306) of subjects from the female sample and 44.4% (n 0177) of subjects from the male sample. The insomnia group was formed by 20.9% (n 0243) of subjects from the total sample, 22% (n 0168) from the female sample and 18.8% (n 075) from the male sample.
As indicated in Table IV , total perfectionism as well as SPP were higher in the insomniac group than in the good sleepers group. These results were observed not only when the complete sample was 
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considered but also when the female and male samples data were explored separately. With respect to SOP or OOP significant differences were not observed between the good sleepers group and the insomniac group (once more these results were obtained when considering the total sample and when studying men and female samples in separate). The next step was to compare perfectionism scores between the group of good sleepers and the three groups of insomnia symptoms (either initial insomnia alone, maintenance insomnia alone, or both types) (see Table V ). The initial insomnia group included 14.8% (n 0172) of subjects from the total sample, 16% (n 0122) of subjects from the female sample and 12.5% (n 050) of subjects from the male sample. The maintenance insomnia group comprised 1.9% (n 022) of the subjects in the total sample, 1.8% (n 014) of subjects in the female sample and 2.0% (n 08) of subjects in the male sample. A third group formed combining both groups of initial and maintenance insomnia consists of 4.2% (n 049) the total sample, 4.2% (n 032) of Table III . Sleep disturbance index scores by perfectionism quartile groups in total sample, female and male sample (one-way ANOVA). Table V ). Similar results were found for SPP dimension. Higher values on SPP were found in the group who experienced initial insomnia alone in comparison with the good sleepers group (M 046.97, SD 012 vs. M 042.23, SD 011.41; t 0(3.697; df 0399; P B0.001). The group with both initial and maintenance insomnia symptoms also revealed higher SPP in comparison with the good sleepers group (M 051.97, SD 015.82 vs. M 042.23, SD 011.41, t 0(4.272; df 0315; P B0.001).
Considering the male sample, although total perfectionism tended to be higher in the group with initial insomnia alone than in the good sleepers group as well as in the group with both initial and maintenance insomnia in comparison with the good sleepers group, results were not statistically significant (group with initial insomnia alone: M0193.73, SD 022.99 vs. good sleepers group M0185.60, SD 028.43; t 0(1.800; df 0207; P 00.073; both initial and maintenance M 0199.59, SD 026.13 vs. good sleepers group M 0185.60, SD 028.43; t 0(1.944; df 0177; P 00.054). SPP was significantly higher in the group with initial insomnia alone and in the group with both initial and maintenance insomnia in comparison with the good sleepers group (initial insomnia group: M049.52, SD 09.98 vs. good sleepers group: M044.14, SD 010.14; t 0(3.307; df 0217; P 00.001; initial and maintenance insomnia group: M 056.35, SD 012.98 vs. good sleepers group: M044.14, SD 010.14, t 0(4.608; df 0184; P B0.001). Significant differences were not found between the group with only maintenance insomnia and the good sleepers group in total MPS as well as in socially prescribed perfectionism. Considering SOP and OOP dimensions all comparisons failed to reveal any significant differences between the three insomnia groups referred above and the good sleepers group (both in male and female samples).
Discussion and conclusions
In the present study, insomnia symptoms were reported by 22% of females and 18.8% of male students. These data are within the range of the prevalence estimates in community epidemiological studies (see Ohayon et al. 2002, for review) . Difficulties initiating sleep (DIS) was by far the most common type of sleep disturbance in females (20.1%) and males (12.5%).
Correlation analyses showed that socially prescribed perfectionism (SPP) is the perfectionism dimension with the highest coefficients across all sleep measures (DIS, difficulties maintaining sleep (DMS) and Sleep Disturbance Index (SDI)), in both genders.
It seems from our results that a small significant relation between sleep disturbance and self-oriented perfectionism (SOP) exists in females, particularly with respect to items related with setting excessively Lundh et al. (1994) , that indicate an association between insomnia, personal standards and concern over mistakes and also with the findings of Vincent and Walker (2000) , which suggest an association between insomnia and concern over mistakes, a maladaptative perfectionism component. In both genders, other-oriented perfectionism (OOP) dimension was not significantly correlated with sleep problems.
It may be argued that a large sample size may account for the significance of the correlations found in the present study. Although this may be true, Lundh et al. (1994) obtained significant coefficients with similar magnitudes when studying the association of sleep disturbance and perfectionism in a smaller sample.
Additionally, correlational analyses were done considering the whole sample and not selected extreme groups. This procedure may account for the low coefficients obtained. Another factor that could have influenced the correlations magnitude was the small-scale range of the sleep disturbance variables.
In fact, correlational analyses constituted only the first step of the statistical analyses performed. Further analyses were carried out which substantiated the associations obtained.
Highly socially prescribed perfectionists females were about twice more likely to report sleep disturbances than those with less SPP, and identical results were found when considering women with higher scores on total perfectionism. Similar results were found within the male sample. Males with the highest levels of SPP were 2.6 more likely to report sleep disturbances than those with less SPP. Female and male insomniacs when compared with good sleepers had significantly higher levels of total perfectionism and SPP.
It was also found that those males and females who experienced initial insomnia or both initial and maintenance insomnia symptoms had significantly higher levels of SPP than those in the good sleepers group. These results are in agreement with the findings of Vincent and Walker (2000) , which indicated an association between parental criticism (PC) and delayed sleep-onset latency in subjects with chronic insomnia.
Therefore, results from correlational and categorial analyses indicate that SPP is the only perfectionism dimension which is consistently associated with self-reported sleep disturbance in both genders. Of note that although in the study by Vincent and Walker (2000, see Introduction) those with chronic insomnia did not report significantly more SOP, SPP or OOP relative to healthy controls, there was a trend towards those with insomnia reporting more SPP. Interestingly, in our study the mean scores on this dimension for the insomnia group and good sleepers of both sexes are similar to that found in their chronic insomnia and control group, respectively. On the other hand, they reported significant correlations between insomnia and three factors of Frost's Multidimensional Perfectionism Scale-MPS: ''concern over mistakes'', ''doubts about actions'' and ''parental criticism'', the latter being an interpersonal dimension of perfectionism, just as SPP.
SPP refers to the perception that others have unrealistically high standards for the individual. For example, ''people expect nothing less than perfection from me''. The individual feels that significant others, like friends, peers and parents are exerting an excessive pressure on him to be perfect. Like other personality dimensions, perfectionism is probably the result of the interaction of biological and developmental/learning factors and is better understood in dimensional terms. It has been found that SPP is positively correlated with others personality dimensions like neuroticism (Hill et al. 1997 ) which in turn is associated with negative affect. Shafran and Mansell (2002) speculate that it is probable that perfectionism begins as positive but over time becomes negative, and destructive for a variety of reasons. For example, circumstances can change making it harder to achieve a previously accessible standard. Most of the subjects in our sample are from medicine or dentistry which require the highest grades for admission (in excess of 18 in 20). In the years preceding the admission to the university these students have developed high achievement standards and a social image of ''perfect'' students. But, when entering medical school, many of these individuals cannot live up to the expectations that significant others have created and cannot cope adequately with the pressure that this ''web of perfection, in which they are tied up'', exerts on them. A possible consequence of this is the development of a cognitive framework with beliefs that the individual is unable to please others, that others are unrealistic in their expectations, and that others will evaluate them negatively. This type of perfectionism, and the set of beliefs that goes with it, primes people to expect negative consequences, resulting in emotional consequences like anxiety, anger, and depression because the standards imposed are felt as excessive and uncontrollable. Congruent with this hypothesis, the main reason for students's self-referral in the outpatient clinic for psychological treatment and counselling at Coimbra University is anxiety disorders and stress-related problems, namely social anxiety and psychological Perfectionism and sleep disturbance 231 distress associated with evaluative concerns (Pereira 2004) . As would be expected from its strong relationship with social anxiety, high SPP has been shown to be associated with worry and autonomic arousal during a socially threatening situation (Flett et al. 1995) . The association between worry and perfectionism is well established (Stö ber and Joorman 2001 ) and sleeping problems have been reported in worriers, even when trait anxiety was partialled out (Stö ber 1995) . So, this cognitive arousal may be one of the main links in the chain between perfectionism and sleep problems. It is well known that one of the earliest and most enduring conceptualisations of insomnia is that of psychophysiological arousal. Individuals with insomnia have several indicators of sympathetic and HPA axis activation, together with other peripheral indicators of ''arousal'' (Buysse and Dorsey 2002) . The psychological arousal of insomnia is supported by higher rates of self-reported ruminations and intrusive thoughts among individuals with insomnia. It is less clear whether excess cognitive activity causes insomnia or is simply a by-product of it.
It is not possible from the present study to state that socially prescribed perfectionism is a personality trait which is contributing directly to sleep disturbance in undergraduate students. A mood disorder could be acting as mediator between SPP and sleep. In fact, depression, anxiety or stress are, on the one hand, usually associated with higher levels of SPP and, on the other hand, strong factors influencing sleep quality.
One of the limitations of the present study is that depression and anxiety have not been controlled for. However, in a normal sample the possibility that a mood or anxiety disorder could be acting as the main factor explaining that association is not straightforward. But, even if this hypothesis was real, the causal importance of the trait personality SPP stands out as a primum movens factor indirectly related to sleep problems, in a causal chain from a perfectionist/ worrier prone personality, psychological distress and sleep problems.
In this context, it is important that trait personality SPP could be explored in the future as a predictive factor for the development of sleep problems. In fact, a follow-up of subjects currently in progress will help to clarify the issue of whether high levels of SPP are predictive of sleep problems over time.
